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(54) PROCESS FOR PRODUCING ACIDJC DRINKS CONTAINING LOW-CALORIE MILK 



(57) A method for producing a milk-containing acidic 
beverage is disclosed that facilitates production of a 
milk-containing acidic beverage, a low-calorie milk-con- 
taining acidic beverage, and a milk-containing acidic 
beverage containing fruit and/or vegetable juice. Such 
beverages produced by the present method have good 
taste and flavor and have prolonged storage stability, 
wherein aggregation and sedimentation of suspended 
milk protein particles are sufficiently inhibited. The meth- 
od includes the steps of providing a starting material in- 



cluding at least milk, soybean dietary fibers, pectin, and 
an acidifier, preparing a mixture containing the milk and 
the soybean dietary fibers but not containing pectin, and 
adding the acidifier to the mixture to prepare a primary 
mixture having a pH of 3.0 to 4.2, adding the pectin to 
the primary mixture to obtain a secondary mixture, and 
homogenizing the secondary mixture to obtain a milk- 
containing acidic beverage. 
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Description 

[0001] The present invention relates to a method for producing a milk-containing acidic beverage that is excellent in 
taste and flavor and has good storage stability, and wherein aggregation and sedimentation are substantially prevented 
5 over long time storage. 

[0002] Milk-containing acidic beverages have been creating a large market in the recent soft drink industry for their 
refreshing taste and flavor, supported by natural- and health-conscious consumers. Due to the diversified preference 
of consumers, the market recently demands a wide variety of milk-containing acidic beverages such as those of low- 
calorie, those containing components that contribute to maintenance of one's health such as fruit juice or vegetable 

10 juice, and those having a high content of milk solids not fat. 

[0003] Casein, constituting 80 to 85 % of miik proteins, is said to have a micellar structure composed of sub-micelles 
associated together, even in the neutral range such as in milk. Micelles are most apt to sediment around pH 4.6, but 
also apt to associate together around pH 3.0 to 4.2, in which pH range milk-containing acid beverages exhibit their 
characteristic sourness, to form suspended milk protein particles, resulting in aggregation and sedimentation. 

15 [0004] Milk-containing acidic beverages of a low-calorie type are likely to have problems of aggregation and sedi- 
mentation of suspended milk protein particles, since the content of sugar, which functions to protect protein , is restricted. 
According to the Japanese Nutritional Improvement Law presently in force, only the beverages of less than 5 kcal/100 
ml are allowed to be indicated as being no-calorie, and beverages of not higher than 20 kcal/100 ml are allowed to be 
indicated as being low-calorie. Since calories of protein and sugar are both 4 kcal per gram, the total amount of protein 

20 and sugar derived from milk plus sugar as a sweetener that may be contained in the products with the indication of 
no-calorie is as little as less than 1 .25 g/1 00ml, and in the case of the products with the indication of low-calorie, as 
little as not more than 5 g/1 00 ml. 

[0005] M ilk-containing acidic beverages that contain fruit and/or vegetable juice, usually include various components 
that react with milk protein, such as polyphenols, to adversely affect the stability of suspended milk protein particles. 

25 Fruit and vegetable juices of a pulpy type that contain a considerable amount of such botanical components are thus 
difficult to add in the milk-containing acidic beverages, compared to those of a clear type wherein such botanical com- 
ponents have been removed by a defecation treatment. However, the defecation treatment often results in loss of 
pigments and nutritional components, so that this treatment is not suitable in particular when highly-pigmented fruits 
and vegetables are used, or when water-insoluble nutritional components such as p carotene are intended for use. 

30 [0006] Aggregation and sedimentation of milk proteins have no adverse effect on health, but they deteriorate the 
appearance of products, often incurring complaints from the consumers. In particular, due to the recent popularization 
of PET containers, such aggregation and sedimentation that had not posed problems when the beverages are contained 
in a non-transparent containers such as cans and paper packs, have recently been brought to the attention of the 
consumers. Further, beverages that are usually distributed at an ordinary temperature, such as those packed in PET 

35 containers or cans, are required to have the shelf life of several months to one year. Such requirement is more stringent 
than that for beverages on the chilled channel distribution often packed in paper containers, which beverages are 
distributed at a lower temperature and sufficient to have the shelf life of only several weeks. 

[0007] Recently, soybean dietary fibers have been used as a stabilizing agent for milk-containing acidic beverages, 
since the soybean dietary fibers afford low viscosity beverages without pasty texture. However, the soybean dietary 
40 fibers, when added in a large amount, will have adverse effect on the resulting products due to their own taste and 
flavor, so that they cannot be used in a large amount. In addition, when the soybean dietary fibers and milk proteins 
are not quantitatively balanced, with the latter contained excessively, the desired stabilizing effect of the soybean dietary 
fibers cannot be obtained sufficiently. 

[0008] In view of the above problems, a variety of methods have been proposed for inhibiting aggregation and sed- 

45 imentation of suspended milk protein particles in milk-containing acidic beverages. 

[0009] There have been proposed, for example, a method for producing acidic protein food, wherein water-soluble 
soybean saccharides and pectin are added simultaneously (Japanese Patent No. 2834345), a method for producing 
an acidic milk drink, wherein a dairy product is fermented with lactic acid bacteria in the presence of water-soluble 
hemicellulose derived from soybeans (JP-7-59512-A), and a method for producing a dairy product, wherein a dairy 

so product is subjected to lactic acid fermentation in the presence of a stabilizing agent such as a high methoxyl pectin 
(JP-6-327402-A). 

[0010] Further, there has also been proposed a method for producing an acidic milk drink, including the steps of 
dissolving a stabilizing agent such as pectin andsaccharides, mixinganddissolvingamilkcomponenttherein, adjusting 
the pH to a predetermined acidity with an acidic substance, and adjusting the particle size distribution of 95 % of 
55 suspended milk protein particles in the final product to fall within the range of 0.1 to 6 um to make the average particle 
size to be 0.5 to 1 .2 um (Japanese Patent No. 251 0435). Also proposed is a method for preparing a protein-containing 
acidic beverage composition, wherein a mixture of a protein solution and sugar is added to an acid liquid under stirring 
(JP-7-16084-A). These methods, however, take advantage of the protein-protective effect of sugar upon adjusting the 
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pH with an acidifier, so that these methods cannot be applied to preparation of a !ow-calorie product that is substantially 
free of sugars other than the sugar derived from milk. 

[0011] On the other hand, it is known that addition of fruit or vegetable juice to milk-containing acidic beverages will 
further promote aggregation and sedimentation of the suspended particles, since milk protein is unstable under the 
5 acidic conditions, and polyphenols and the like contained in the fruit and vegetable juice tend to react with milk protein. 
[0012] In order to solve these problems, various solutions have hitherto been proposed, including a method for adding 
fruit juice with a high pectin content (Japanese Patent No. 1238699), and a method of simultaneous addition and 
combined use of pectin and soybean dietary fibers (Japanese Patent No. 2834345). 

[001 3] Such conventional methods for stabilizing milk-containing acidic beverages, however, are not yet satisfactorily 
10 effective, when the beverages to be stabilized are low-calorie products, or contain particular components, so that further 
technical developments are desired. 

[0014] It is therefore an object of the present invention to provide a method for producing a milk-containing acidic 
beverage that facilitates production of a milk-containing acidic beverage having good taste and flavor and exhibiting 
excellent storage stability over the shelf life, and wherein aggregation and sedimentation of suspended milk protein 

15 particles are sufficiently inhibited. 

[001 5] It is another object of the present invention to provide a method for producing a milk-containing acidic beverage 
that facilitates production of even a low-calorie milk-containing acidic beverage exhibiting excellent storage stability 
over the shelf life, wherein aggregation and sedimentation are effectively inhibited even though sugar, which protects 
suspended milk protein particles against aggregation and sedimentation, is contained only in a small amount. 

20 [0016] It is yet another object of the present invention to provide a method for producing a milk-containing acidic 
beverage that enables sufficient inhibition of aggregation and sedimentation of suspended milk protein particles even 
when the milk-containing acidic beverage contains fruit or vegetable juice including factors that disturb stability of the 
suspended milk protein particles. 

[0017] Through intensive studies for realizing the above objects, the present inventors have found out that control 
25 of the adding order of soybean dietary fibers and pectin during production of a milk-containing acidic beverage, affords 
a milk-containing acidic beverage having excellent storage stability over the shelf life, thereby completing the present 
invention. 

[0018] According to the present invention, there is provided a method for producing a milk-containing acidic beverage 
comprising: 

30 

providing a starting material including at least milk, soybean dietary fibers, pectin, and an acidifier; 
preparing a mixture containing said milk and said soybean dietary fibers but not containing pectin, and adding said 
acidifier to said mixture to prepare a primary mixture having a pH of 3.0 to 4.2; 
adding said pectin to said primary mixture to obtain a secondary mixture; and 
35 homogenizing said secondary mixture to obtain a milk-containing acidic beverage. 

[0019] According to the method of the present invention, first a starting material including at least milk, "soybean 
dietary fibers, pectin, and an acidifier is provided. As used herein, the "starting material" means a collection of all the 
components to be added stepwise for production of the final product. 
40 [0020] The starting material includes milk : soybean dietary fibers, pectin, and an acidifier as essential components. 
In addition to these components, the starting material may optionally include additional components, as long as the 
desired effect of the present invention are achieved, or in order to improve the desired and other effects of the present 
invention. Examples and details of the starting material will be discussed later. 

[0021] According to the present invention, then a mixture containing the milk and the soybean dietary fibers but not 
45 containing pectin is prepared, to which mixture the acidifier is added to prepare a primary mixture having a pH of 3.0 
to 4.2, preferably 3.0 to 4.0. 

[0022] The milk as one of the essential components of the starting material is usually cow' s milk, but either animal 
or vegetable milk may be used. Examples of such milk may include animal milks such as goat's milk, sheep's milk, 
and horse's milk; and vegetable milks such as soybean milk. One or more of these milks may be contained in the 
50 starting material. 

[0023] The form of the milk in the starting material is not particularly limited, and whole fat milk, skim milk, or casein 
may be used. Milks reconstituted from powdered milk or concentrated milk may also be used as well. 
[0024] The content of the milk in the starting material is not particularly limited, but preferably 0.1 to 3.0 wt%, more 
preferably 0.3 to 1 .2 wt% of the total weight of the starting material in terms of milk protein, so that the resulting milk- 
55 containing acidic beverage contains 0.1 to 3.0 wt%, preferably 0.3 to 1 .2 wt% milk protein. If the content of the milk 
protein is less than 0.1 wt%, taste and flavor characteristic of milk may not be obtained. If the content exceeds 3.0 
wt%, the viscosity of the resulting beverage will increase, the refreshing taste and flavor are deteriorated, and aggre- 
gation and sedimentation of the milk protein may not be inhibited sufficiently, thus being not preferred. When the milk 
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protein content is set in the above range of 0.3 to 1 .2 wt%, at least 90 % of suspended milk protein particles contained 
in the resulting milk-containing acidic beverage can readily be adjusted to have the particle sizes of less than 0.5 urn 
according to the present method. 

[0025] The soybean dietary fibers included in the starting material as one of the essential components is composed 
5 of polysaccharides extracted and purified from bean curd refuse (okara), which is a by-product of the manufacturing 
process of soybean products, and contains galacturonic acid, of which carboxyl group causes the fibers to be charged 
negatively under acidic conditions. Preferable constituent saccharides may include galactose, arabinose, galacturonic 
acid, rhamnose, xylose, fucose, and glucose. It is preferred that the soybean dietary fibers contain about 20 wt% 
galacturonic acid. Preferred examples of soybean dietary fiber products may include "SM-910 , \ "SM-900", and "SM- 
10 700" (all of trade names) manufactured by San-Ei Gen F.F.I. , Inc. 

[0026] The content of the soybean dietary fibers in the starting material is not particularly limited, but usually 0.05 to 
1 .0 wt%, preferably 0.1 to 0.7 wt%, of the total weight of the starting material, so that the resulting beverage contains 
0.05 to 1 .0 wt%, preferably 0.1 to 0.7 wt% soybean dietary fibers. If the content is less than 0.05 wt%, stabilizing effect 
of the soybean dietary fibers upon the milk protein may not be obtained. If the content exceeds 1.0 wt%, taste and 
15 flavor of the resulting beverage may be deteriorated by the soybean dietary fibers, and the refreshingness of the bev- 
erage may be lost. 

[0027] The acidifier, which is included in the starting material as one of the essential components, and contained in 
the primary mixture, may be of any kind as long as it can adjust the pH of the primary mixture to 3.0 to 4.2, preferably 
3.0 to 4.0. Examples of the acidifier may include organic acids generated by fermentation with microorganisms such 

20 as lactic acid bacteria, organic acids contained in fruit and/or vegetable juice, inorganic acids, and mixtures thereof. 
[0028] Examples of the organic acids may include lactic acid : citric acid, malic acid, tartaric acid, gluconic acid, 
succinic acid, and fumaric acid. Examples of the inorganic acids may include phosphoric acid. 
[0029] The content of the acidifier in the starting material may be decided suitably so that the pH of the resulting 
primary mixture is adjusted to 3.0 to 4.2, preferably 3.0 to 4.0. 

25 [0030] In the present invention, if pectin is contained in the mixture prior to the pH adjustment with the acidifier to 
3.0 to 4.2, preferably 3.0 to 4,0,. desired suspended milk protein particles cannot be obtained. 

[0031] The primary mixture may contain additional components except for pectin from the starting material, as long 
as the desired effects of the present invention are achieved, or in order to improve the desired and other effects of the 
present invention. In this case, by substantially excluding sugars other than sugars derived from milk, a low-calorie 
30 milk-containing acidic beverage of not higher than 20 cal/1 00 ml may be prepared. Even with such a low sugar content, 
the present invention effectively provides desired inhibition of aggregation and sedimentation of suspended milk protein 
particles. 

[0032] According to the method of the present invention, subsequent to the preparation of the primary mixture, at 
least pectin is added to the primary mixture to prepare a secondary mixture, which is then homogenized to prepare a 
35 desired milk-containing acidic beverage. In preparation of the secondary mixture, for example, after the pectin is added, 
the pH of the mixture may be adjusted again with an acidifier. 

[0033] The pectin, which is included in the starting material as one of the essential components, and added to the 
primary mixture, may be, for example, either low-methoxyl pectin or high-methoxyl pectin (including high-methoxyl 
pectin of Blockwise type), with the latter being more preferable. 

40 [0034] As the high-methoxyl pectin, those having the methoxyl group content of 65 to 75 mol% are preferred. 

[0035] The amount of the pectin is not particularly limited, but usually 0.05 to 1 .0 wt%, preferably 0.1 to 0.7 wt% of 
the total weight of the starting material so that the pectin content of the resulting beverage is 0.05 to 1 .0 wt%, preferably 
0.1 to 0.7 wt%. If the content is less than 0.05 wt%, the stabilizing effect of the pectin upon the suspended milk protein 
particles may be too little. If the content exceeds 1 .0 wt%, the viscosity of the resulting beverage will become too high , 

45 rendering the beverage pasty, and the refreshingness of the beverage may be lost. 

[0036] The homogenization of the secondary mixture may be carried out, for example, under the pressure of about 
10 MPa to about 50 MPa. The apparatus to be used for the homogenizing treatment is not particularly limited, and, for 
example, a homogenizer commonly used in food processing may preferably be used. 

[0037] In the method of the present invention, for example, fruit juice, vegetable juice, a saccharide, a sweetener, 
50 water, a flavoring agent, a pigment, or mixtures thereof may optionally be included in the starting material, and these 
components may be added to the primary mixture, the secondary mixture, or the beverage after the homogenization, 
as long as the desired effects of the present invention are achieved, or in orderto improve the desired and other effects 
of the present invention. These additional components may be added in portions as well. 

[0038] Examples of the fruit juice may include various juices such as grape, apple, pear, peach, meion ; strawberry, 
55 blueberry, citrus, and pineapple juices; extracts of these; concentrates of these; and mixtures thereof. The extracts 
may be those commercially available. 

[0039] Examples of the vegetable juice may include various juices such as tomato, carrot, celery, lettuce, cabbage, 
pumpkin, Jew's marrow (Moroheiya), parsley, and perilla juices; extracts of these; concentrates of these; and mixtures 
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thereof. The extracts may be those commercially available. 

[0040] The content of the fruit and/or vegetable juice is not particularly limited, and may be selected suitably depend- 
ing on preference and health-consciousness. Usually, the content of the fruit and/or vegetable juice may be 1 to 50 
wt%, preferably 5 to 40 wt%, of the total weight of the starting material so that the resulting beverage contains 1 to 50 

5 wt%, preferably 5 to 40 wt% fruit and/or vegetable juice. 

[0041 ] When such fruit and/or vegetable juice is contained in a milk-containing acidic beverage, usually the suspend- 
ed milk protein particles are likely to aggregate and sediment. According to the present method, however, such aggre- 
gation and sedimentation of the suspended milk protein particles can be effectively inhibited even when the fruit and/ 
or vegetable juice is contained. 

10 [0042] Examples of the saccharide mentioned above may include saccharose, glucose, fructose, galactose, lactose, 
maltose, various oligosaccharides, and mixtures thereof, all of which are used for general food processing. 
[0043] Examples of the sweetener mentioned above may include low-calorie sweeteners such as aspartame, stevia, 
sucralose. glycyrrhizin, and mixtures thereof. Such low-calorie sweeteners may suitably be used for rendering the 
resulting beverage low calorie. 

15 [0044] In the present invention, the content of the saccharide and/or sweetener is not particularly limited, and may 
be selected suitably depending on preference and calories. 

[0045] According to the present invention, the starting material may include other components than those mentioned 
above, and such other components may be added at any stage of the present method, as long as the desired effects 
of the present invention are achieved, or in order to improve the desired and other effects of the present invention. 

20 [0046] In the present method, when the resulting beverage is intended for distribution at an ordinary temperature, 
the beverage afterthe homogenizing treatment is preferably subjected to a pasteurization treatment. The pasteurization 
treatment may preferably be carried out by heating the beverage up to a predetermined temperature of not lower than 
80 °C, and keeping the temperature for 0 to 60 minutes, as commonly carried out on acidic processed foods. Alterna- 
tively, the beverage may be distributed in a chilled state without the pasteurization treatment. 

25 [0047] The milk-containing acidic beverage obtained by the method of the present invention usually has a pH of 3.0 
to 4.2, preferably about 3.0 to about 4.0, and the particle sizes of at least 90 % of the suspended milk protein particles 
contained in the beverage are not larger than 1 .2 ^m, in particular less than 0.5 .am, as measured, for example, after 
the accelerated preservation test at 55 °C for 5 days. Thus the present invention can provide a beverage wherein the 
aggregation and sedimentation of the suspended milk protein particles are inhibited over the shelf life. The present 
invention can further provide a low-calorie milk-containing acidic beverage of not higher than 20 kcal/100 ml, and a 
milk-containing acidic beverage containing fruit and/or vegetable juice, with such aggregation and sedimentation being 
inhibited. 

[0048] The particle sizes of the suspended milk protein particles may be measured, for example, with a publicly 
known particle size analyzer. 

35 [0049] The present invention will now be explained in detail with reference to Examples, which are illustrative only 
and should not be construed in a limiting sense. 

[0050] The soybean dietary fibers and pectin used in the following Examples and Comparative Examples were 
SM91 0 (trade name) manufactured by San-Ei Gen F.F.I., Inc. and YM-115-LJ (trade name) manufactured by Hercules 
Japan, Inc., respectively. The homogenizing treatment was carried out in a laboratory homogenizer (model 15MR 
■40 manufactured by APV GAULIN INC. operating at 15 MPa). 

Example 1 



[0051] 1.6 kg of powdered skim milk was dissolved in 6.4 kg of water, and 6.0 kg of a 3 wt% aqueous solution of 
soybean dietary fibers and 3.3 kg of high fructose syrup were added and stirred into a homogenous mixture, followed 
by pH adjustment to 3.7 with 2.2 kg of a 10 wt% citric anhydride solution. After thorough stirring, 4.7 kg of a 3 wt% 
aqueous solution of pectin and 2.5 kg of a 1 wt% aspartame solution were added, and then the total amount of the 
mixture was increased to 95 kg with ion exchanged water, followed by pH adjustment to 3.8 with 0.1 kg of a 1 0 wt% 
sodium citrate solution. A yogurt flavoring agent was added, and then the total amount of the mixture was increased 
to 100 kg with ion exchanged water. The resulting mixture was subjected to. a homogenizing treatment to thereby obtain 
a preparation. The preparation was pasteurized by heating up to 95 °C, packed in a 200 ml transparent glass container 
by hot-filling, and cooled with water to room temperature, to thereby obtain a milk-containing acidic beverage product. 
[0052] The beverage product thus produced contained 0.54 wt% milk protein, 0.1 8 wt% soybean dietary fibers, and 
0.14 wt% pectin, had a pH of 3.8, and was 16 kcal/100 ml. 

[0053] This beverage product was left still at an ordinary temperature for two months, and then subjected to meas- 
urements of the particle size distribution of suspended particles with a particle size analyzer (Model LA-920, manufac- 
tured by HORIBA, LTD.). The results of the measurements of the maximum particle size of 50, 80, and 90 cumulative 
percent of the suspended particles, respectively, after the two months are shown in Table 1 . Further, by visual obser- 
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vation, it was confirmed that the product afterthe two months had not been changed in appearance since immediately 
after the production, and that the product was in good condition without any whey off. 

Example 2 

5 

[0054] 1.6 kg of powdered skim milk was dissolved in 6.4 kg of water, and 6.0 kg of a 3 wt% aqueous solution of 
soybean dietary fibers was added and stirred into a homogeneous mixture, followed by pH adjustment to 3.7 with 2.2 
kg of a 10 wt% citric anhydride solution. After thorough stirring, 4.7 kg of a 3 wt% aqueous solution of pectin, 3.3 kg 
of high fructose syrup, and 2.5 kg of a 1 wt% aspartame solution were added, and then the total amount of the mixture 

10 was increased to 95 kg with ion exchanged water, followed by pH adjustment to 3.8 with 0.1 kg of a 10 wt% sodium 
citrate solution. Then a yogurt flavoring agent was added, and the total amount of the mixture was increased to 100 
kg with ion exchanged water. The resulting mixture was subjected to a homogenizing treatment to thereby obtain a 
preparation. The preparation was pasteurized by heating up to 95 °C, packed in a 200 ml transparent glass container 
by hot-filling, and cooled with water to room temperature, to thereby obtain a milk-containing acidic beverage product. 

15 [0055] The beverage product thus produced contained 0.54 wt% milk protein, 0.18 wt% soybean dietary fibers, and 
0.14 wt% pectin, had a pH of 3.8, and was 16 kcal/100 ml. 

[0056] This beverage product was subjected to the same measurements as in Example 1 . The results are shown in 
Table 1 . Further by visual observation, it was confirmed that the product had not been changed in appearance since 
immediately afterthe production, and that the product was in good condition without any whey off. 

20 

Example 3 

[0057] 1.6 kg of powdered skim milk was dissolved in 6.4 kg of water, and 6.0 kg of a 3 wt% aqueous solution of 
soybean dietary fibers was added and stirred into a homogeneous mixture. The total amount of the mixture was in- 

25 creased to 80 kg with ion exchanged water and the pH was adjusted to 3.7 with 2.2 kg of a 10 wt% citric anhydride 
solution. Then 4.7 kg of a 3 wt% aqueous solution of pectin, 3.3 kg of high fructose syrup, and 2.5 kg of a 1 wt% 
aspartame solution were added, and the total amount of the mixture was increased to 95 kg with ion exchanged water, 
followed by pH adjustment to 3.8 with 0.1 kg of a 10 wt% sodium citrate solution. A yogurt flavoring agent was added, 
and the total amount of the mixture was increased to 100 kg with ion exchanged water. The resulting mixture was 

30 subjected to a homogenizing treatment to thereby obtain a preparation. The preparation was pasteurized by heating 
up to 95 °C, packed in a 200 ml transparent glass container by hot-filling, and cooled with water to room temperature, 
to thereby obtain a milk-containing acidic beverage product. 

[0058] The beverage product thus produced contained 0.54 wt% milk protein, 0.18 wt% soybean dietary fibers, and 
0.14 wt% pectin, had a pH of 3.8, and was 16 kcal/100 ml. 
35 [0059] This beverage product was subjected to the same measurements as in Example 1 . The results are shown in 
Table 1 . Further by visual observation, it was confirmed that the product had not been changed in appearance since 
immediately afterthe production, and that the product was in good condition without any whey off. 

Comparative Example 1 

40 

[0060] 1 .6 kg of powdered skim milk was dissolved in 6.4 kg of water, and 3.3 kg of high fructose syrup was added 
and stirred into a homogeneous mixture, followed by pH adjustment to 3.7 with 2.2 kg of a 10 wt% citric anhydride 
solution. After thorough stirring, 6.0 kg of a 3 wt% aqueous solution of soybean dietary fibers, 4.7 kg of a 3 wt% aqueous 
solution of pectin, and 2.5 kg of a 1 wt% aspartame solution were added, and the total amount of the mixture was 

45 increased to 95 kg with ion exchanged water, followed by pH adjustment to 3.8 with 0.1 kg of a 1 0 wt% sodium citrate 
solution. A yogurt flavoring agent was added, and the total amount of the mixture was increased to 100 kg with ion 
exchanged water . The resulting mixture was subjected to a homogenizing treatment to thereby obtain a preparation. 
The preparation was pasteurized by heating up to 95 °C, packed in a 200 ml transparent glass container by hot-filling, 
and cooled with water to room temperature, to thereby obtain a beverage product. 

50 [0061] The beverage product thus produced contained 0.54 wt% milk protein, 0.1 8 wt% soybean dietary fibers, and 
0.14 wt% pectin, had a pH of 3.8, and was 16 kcal/100 ml. 

[0062] This beverage product was subjected to the same measurements as in Example 1 . The results are shown in 
Table 1 . Further, by visual observation, it was confirmed that the product after the test had remarkable aggregation 
and sedimentation, and transparent whey off. 

55 

Comparative Example 2 

[0063] 1 .6 kg of powdered skim milk was dissolved in 6.4 kg of water, and a mixture of 3.3 kg of high fructose syrup, 
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6.0 kg of a 3 wt% aqueous solution of soybean dietary fibers, and 4.7 kg of a 3 wt% aqueous solution of pectin was 
added and stirred into a homogeneous mixture, followed by pH adjustment to 3.7 with 2.2 kg of a 1 0 wt% citric anhydride 
solution. Then, 2.5 kg of a 1 wt% aspartame solution was added and stirred thoroughly, and the total amount of the 
mixture was increased to 100 kg with ion exchanged water followed by pH adjustment to 3.8 with 0.1 kg of a 10 wt% 
sodium citrate solution. A yogurt flavoring agent was added, and the total amount of the mixture was increased to 1 00 
kg with ion exchanged water. The resulting mixture was subjected to a homogenizing treatment to thereby obtain a 
preparation. The preparation was pasteurized by heating up to 95 °C, packed in a 200 ml transparent glass container 
by hot-filling^ and cooled with water to room temperature, to thereby obtain a beverage product 
[0064] The beverage product thus produced contained 0.54 wt% milk protein, 0.18 wt% soybean dietary fibers, and 
0.14 wt% pectin, had a pH of 3.8, and was 16 kcal/100 ml. 

[0065] This beverage product was subjected to the same measurements as in Example 1 . The results are shown in 
Table 1 . Further, by visual observation, it was confirmed that the product after the test had remarkable aggregation 
and sedimentation, and transparent whey off. 

Comparative Example 3 

[0066] 1.6 kg of powdered skim milk was dissolved in 6.4 kg of water, and 4.7 kg of a 3 wt% aqueous solution of 
pectin and 3.3 kg of high fructose syrup were added, and stirred into a homogeneous mixture, followed by pH adjustment 
to 3.7 with 2.2 kg of a 10 wt% citric anhydride solution. After thorough stirring, 6.0 kg of a 3 wt% aqueous solution of 
soybean dietary fibers and 2.5 kg of a 1 wt% aspartame solution were added, and the total amount of the mixture was 
increased to 95 kg with ion exchanged water, followed by pH adjustment to 3.8 with 0.1 kg of a 10 wt% sodium citrate 
solution. Then a yogurt flavoring agent was added, and the total amount of the mixture was increased to 100kg with 
ion exchanged water. The resulting mixture was subjected to a homogenizing treatment to thereby obtain a preparation . 
The preparation was pasteurized by heating up to 95 °C, packed in a 200 ml transparent glass container by hot-filling, 
and cooled with water to room temperature, to thereby obtain a milk-containing acidic beverage product. 
[0067] The beverage product thus produced contained 0.54 wt% milk protein, 0.18 wt% soybean dietary fibers, and 
0.14 wt% pectin, had a pH of 3.8, and was 16 kcal/100 ml. 

[0068] This beverage product was subjected to the same measurements as in Example 1 . The results are shown in 
Table 1 . Further, by visual observation, it was confirmed that the product after the test had remarkable aggregation 
and sedimentation, and transparent whey off. 



Comparative Example 4 

[0069] 1 .6 kg of powdered skim milk was dissolved in 6.4 kg of water, and 2.2 kg of a 1 0 wt% citric anhydride solution 
was added to adjust the pH to 3.7. After thorough stirring, 6,0 kg of a 3 wt% aqueous solution of soybean dietary fibers, 
4.7 kg of a 3 wt% aqueous solution of pectin, 3.3 kg of high fructose syrup, and 2.5 kg of a 1 wt% aspartame solution 
were added. The total amount of the mixture was increased to 95 kg with ion exchanged water, and 0.1 kg of a 1 0 wt% 
sodium citrate solution was added to adjust the pH to 3.8. A yogurt flavoring agent was added, and the total amount 
of the mixture was increased to 1 00 kg with ion exchanged water. The resulting mixture was subjected to a homoge- 
nizing treatment to thereby obtain a preparation. The preparation was pasteurized by heating up to 95 °C, packed in 
a 200 ml transparent glass container by hot-filling, and cooled with water to room temperature, to thereby obtain a 
milk-containing acidic beverage product. 

[0070] The beverage product thus produced contained 0.54 wt% milk protein, 0.18 wt% soybean dietary fibers, and 
0.14 wt% pectin, had a pH of 3.8, and was 16 kcal/100 ml. 

[0071] This beverage product was subjected to the same measurements as in Example 1 . The results are shown in 
Table 1 . Further, by visual observation, it was confirmed that the product after the test had remarkable aggregation 
and sedimentation, and transparent whey off. 



Table 1 





Max. particle size of 50 
cumulative % of suspended 
particles (u,m) 


Max. particle size of 80 
cumulative % of suspended 
particles (ujn) 


Max. particle size of 90 
cumulative % of suspended 
particles (u.m) 


Example 1 


0.238 


0.326 


0.391 


Example 2 


0.246 


0.331 


0.388 


Example 3 


0.233 


0.320 


0.386 
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Table 1 (continued) 





Max. particle size of 50 
cumulative % of suspended 
particles (ujti) 


Max. particle size of 80 
cumulative % of suspended 
particles (um) 


Max. particle size of 90 
cumulative % of suspended 
particles (jam) 


Comp. Ex. 1 


0.435 


0.625 


0.794 


Comp. Ex. 2 


0.700 


7.267 


10.129 


Comp. Ex. 3 


2.585 


4.943 


6.337 


Comp. Ex. 4 


5.812 


8.722 


10.735 
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Example 4 

[0072] 1.4 kg of powdered skim milk was dissolved in 5.6 kg of water, and 6.7 kg of a 3 wt% aqueous solution of 
soybean dietary fibers was added and stirred into a homogeneous mixture, followed by pH adjustment to 3.7 with 2.3 
kg of a 10 wt% citric acid solution. After thorough stirring, 6.7 kg of a 3 wt% aqueous solution of pectin was added, 
and then 2.7 kg of seven-fold concentrate of apple juice, 1 .5 kg of 42 ° carrot juice (pulpy type), and 2 kg of a 1 wt% 
aspartame solution were added, followed by pH adjustment to 3.8 with 0.5 kg of a sodium citrate solution. Then a 
yogurt flavoring agent was added, and the total amount of the mixture was increased to 100 kg with ion exchanged 
water. The resulting mixture was subjected to a homogenizing treatment to thereby obtain a preparation. The prepa- 
ration was pasteurized by heating up to 95 °C, packed in a 200 ml transparent glass container by hot-filling, and cooled 
with water to room temperature, to thereby obtain a milk-containing acidic beverage product. 

[0073] The beverage product thus produced contained 0.48 wt% milk protein, 0.2 wt% soybean dietary fibers, and 
0.2 wt% pectin, had a pH of 3.8, and was 19 kcal/100 ml, thus being a low-calorie milk-containing acidic beverage. 
[0074] The particle size distribution of the suspended particles in this beverage product was measured with a particle 
size analyzer (model LA-920, manufactured by HORIBA LTD.) immediately after the production and after the acceler- 
ated preservation test (at 55 °C for 5 days) . The results of the measurements of the maximum particle size of 50, 80, 
and 90 cumulative percent of the suspended particles, respectively, are shown in Table 2. Further, by visual observation, 
it was confirmed that the product after the accelerated preservation test had not been changed in appearance since 
immediately after the production, and that the product was in good condition. 
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40 



45 



Example 5 

[0075] 1 .4 kg of powdered skim milk was dissolved in 5.6 kg of water, and 6.7 kg of a 3 wt% aqueous solution of 
soybean dietary fibers was added and stirred into a homogeneous mixture, followed by pH adjustment to 3.7 with 2.3 
kg of a 1 0 wt% citric acid solution. Then 2.7 kg of seven-fold concentrate of apple juice, 1 .5 kg of 42° carrot juice (pulpy 
type), and 2 kg of a 1 wt% aspartame solution were added, followed by pH adjustment to 3.8 with 0.5 kg of a sodium 
citrate solution. The total amount of the mixture was increased to 90 kg with ion exchanged water, and 6.7 kg of a 3 
wt% aqueous solution of pectin and a yogurt flavoring agent were added, and then the total amount of the mixture was 
increased to 100 kg with ion exchanged water. The resulting mixture was subjected to a homogenizing treatment to 
thereby obtain a preparation. The preparation was pasteurized by heating up to 95 °C, packed in a 200 ml transparent 
glass container by hot-filling, and cooled with water to room temperature, to thereby obtain a beverage product, 
[0076] The beverage product thus produced contained 0.48 wt% milk protein, 0.2 wt% soybean dietary fibers, and 
0.2 wt% pectin, had a pH of 3.8, and was 1 9 kcal/1 00 ml, thus being a low-calorie milk-containing acidic beverage. 
[0077] This beverage product was subjected to the same measurements as in Example 4. The results are shown in 
Table 2. Further, by visual observation, it was confirmed that the product after the accelerated preservation test had 
not been changed in appearance since immediately after the production, and that the product was in good condition. 



50 Comparative Example 5 

[0078] 1.4 kg of powdered skim milk was dissolved in 5.6 kg of water, and 6.7 kg of a 3 wt% aqueous solution of 
soybean dietary fibers and 6.7 kg of a 3 wt% aqueous solution of pectin were added simultaneously and stirred into a 
homogeneous mixture, followed by pH adjustment to 3.7 with 2.3 kg of a 10 wt% citric acid solution. After thorough 
55 stirring, 2.7 kg of seven-fold concentrate of apple juice, 1 .5 kg of 42° carrot juice (pulpy type), and 2 kg of a 1 wt% 
aspartame solution were added, followed by pH adjustment to 3.8 with 0.5 kg of a sodium citrate solution. Then a 
yogurt flavoring agent was added, and the total amount of the mixture was increased to 100 kg with ion exchanged 
water. The resulting mixture was subjected to a homogenizing treatment to thereby obtain a preparation. The prepa- 
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ration was pasteurized by heating up to 95 °C, packed in a 200 ml transparent glass container by hot-filling, and cooled 
with water to room temperature, to thereby obtain a milk-containing acidic beverage product. 

[0079] The beverage product thus produced contained 0.48 wt% milk protein, 0.2 wt% soybean dietary fibers, and 
0.2 wt% pectin, had a pH of 3.8, and was 19 kcal/100 ml, thus being a low-calorie milk-containing acidic beverage. 
[0080] This beverage product was subjected to the same measurements as in Example 4. . The results are shown in 
Table 2. Further, by visual observation, it was confirmed that the product after the accelerated preservation test had 
sedimentation in the lower part, compared to the product immediately after the production. 

Comparative Example 6 

[0081] 1.4 kg of powdered skim milk was dissolved in 5.6 kg of water, and 6.7 kg of a 3 wt% aqueous solution of 
pectin was added and stirred into a homogeneous mixture, followed by pH adjustment to 3.7 with 2.3 kg of a 1 0 wt% 
citric acid solution. After thorough stirring, 6.7 kg of a 3 wt% aqueous solution of soybean dietary fibers was added. 
Then 2.7 kg of seven-fold concentrate of apple juice, 1 .5 kg of 42° carrot juice (pulpy type), and 2 kg of a 1 wt% 
aspartame solution were added, followed by pH adjustment to 3.8 with 0.5 kg of a sodium citrate solution. A yogurt 
flavoring agent was added, and the total amount of the mixture was increased to 100 kg with ion exchanged water. 
The resulting mixture was subjected to a homogenizing treatment to thereby obtain a preparation. The preparation 
was pasteurized by heating up to 95 °C, packed in a 200 ml transparent glass container by hot-filling, and cooled with 
water to room temperature, to thereby obtain a beverage product. 

[0082] The beverage product thus produced contained 0.48 wt% milk protein, 0.2 wt% soybean dietary fibers, and 
0.2 wt% pectin, had a pH of 3.8, and was 19 kcal/100 ml, thus being a low-calorie milk-containing acidic beverage. 
[0083] This beverage product was subjected to the same measurements as in Example 4. The results are shown in 
Table 2. Further, by visual observation, it was confirmed that the product after the accelerated preservation test had 
remarkable aggregation and sedimentation, and transparent whey off. 

r 

Comparative Example 7 

[0084] 1.4 kg of powdered skim milk was dissolved in 5.6 kg of water, and 6.7 kg of a 3 wt% aqueous solution of 
soybean dietary fibers was added and stirred into a homogeneous mixture. Then 6.7 kg of a 3 wt% aqueous solution 
of pectin was added and stirred into a homogeneous solution, followed by pH adjustment to 3.7 with 2.3 kg of a 10 
wt% citric acid solution. 2.7 kg of seven-fold concentrate of apple juice, 1 .5 kg of 42° carrot juice (pulpy type), and 2 
kg of a 1 wt% aspartame solution were added, followed by pH adjustment to 3.8 with 0.5 kg of a sodium citrate solution. 
Then a yogurt flavoring agent was added, and the total amount of the mixture was increased to 100 kg with ion ex- 
changed water. The resulting mixture was subjected to a homogenizing treatment to thereby obtain a preparation. The 
preparation was pasteurized by heating up to 95 °C, packed in a 200 ml transparent glass container by hot-filling, and 
cooled with water to room temperature, to thereby obtain a beverage product. 

[0085] The beverage product thus produced contained 0.48 wt% milk protein, 0.2 wt% soybean dietary fibers, and 
0.2 wt% pectin, had a pH of 3.8, and was 1 9 kcal/1 00 ml, thus being a iow-calorie milk-containing acidic beverage. 
[0086] This beverage product was subjected to the same measurements as in Example 4. The results are shown in 
Table 2. Further, by visual observation, it was confirmed that the product after the accelerated preservation test had 
remarkable aggregation and sedimentation, and transparent whey off. 
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Claims 

55 1. A method for producing a milk-containing acidic beverage comprising: 

providing a starting material including at least milk, soybean dietary fibers, pectin, and an acidifier; 
preparing a mixture containing said milk and said soybean dietary fibers but not containing pectin, and adding 
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said acidifierto said mixture to prepare a primary mixture having a pH of 3.0 to 4.2; 
adding said pectin to said primary mixture to obtain a secondary mixture; and 
homogenizing said secondary mixture to obtain a milk-containing acidic beverage. 

2. The method of claim 1 , wherein said primary mixture is substantially free of sugars other than sugars derived from 
milk. 

3. The method of claim 1, wherein said starting material contains fruit juice and/or vegetable juice, and said fruit juice 
and/or vegetable juice is contained in said primary mixture. 

4. The method of claim 1 , wherein said starting material contains fruit juice and/or vegetable juice, and said fruit juice 
and/or vegetable juice is added to said secondary mixture before said homogenizing. 

5. The method of claim 1 , wherein a content of said milk in terms of milk protein in. said starting material is 0.1 to 3.0 
15 wt% of a total weight of said starting material. 

6. The method of claim 1 , wherein said homogenizing is carried out so that particle sizes of at least 90 % of suspended 
particles contained in the resulting milk-containing acidic beverage are not larger than 1 .2 u.m. 
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7. The method of claim 1 , wherein composition of said starting material is adjusted so thatthe resulting milk-containing 
acidic beverage is not higher than 20 kcal/1 00 ml. 

8. The method of claim 7, wherein said homogenizing is carried out so that particle sizes of at least 90 % of suspended 
particles contained in the resulting milk-containing acidic beverage are less than 0.5 jim. 

9. The method of claim 1 , wherein a content of said soybean dietary fibers in said starting material is 0.05 to 1 .0 wt%, 
and a content of said pectin in said starting material is 0.05 to 1 .0 wt%, both of a total weight of said starting material. 
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